Abstract The role of preoperative embolization in alleviating intra operative haemorrhage in small to medium sized JNA is dubious. We report an unusual case of JNA who developed cerebral edema, hemiplegia and aphasia following glue embolisation and underwent frontotemporal craniectomy. This drastic aftermath of embolisation challenges the safety of preoperative embolisation in such lesions.
Introduction
Juvenile nasopharyngeal angiofibroma is extremely challenging to treat attributed to its inherent notorious hypervascularity and complex skull base anatomy. The management of JNA has evolved dramatically with development of sophisticated technology. Although endoscopy is not new in the treatment of angiofibroma, the recent improvements with emergence of four handed technique and enhanced visualization have proposed widespread acceptance of this approach. The four handed endoscopic approach provides excellent magnification and illumination wherein one of the surgeon ensures haemostasis enabling meticulous dissection with minimal blood loss.
Given the propensity of JNA to bleed, certain studies have advocated preoperative embolization as an adjunct modality to curb haemorrhage during surgical resection [1] [2] [3] [4] . However, embolisation has proved to be a double edged sword leading to adverse consequences such as hematomas, blindness, hemiplegia, stroke, cranial nerve palsies [5] and even death. We herein report an unusual case of juvenile nasopharyngeal angiofibroma developing hemiplegia and underwent craniectomy following embolisation with glue embolisation. These drastic aftermaths of embolisation challenges the basis and safety of resorting to preoperative embolisation in small to medium sized juvenile nasopharyngeal angiofibromas.
Case Report
A 20 year old male was referred to our hospital diagnosed with Juvenile nasopharyngeal angiofibroma with hemiplegia. Patient had previously consulted in a tertiary care centre with the complaints of nasal obstruction and profuse intermittent epistaxis. On examination, they found a reddish fleshy mass involving the left nasal cavity and took a biopsy following which he developed profuse bleeding. Patient was referred to an institute of neurointerventional radiology where embolization was attempted with glue, a liquid embolic agent mixed with lipoidal. Patient developed cerebral edema following embolisation.
The neurosurgeons then conducted an emergency decompression left fronto temporal craniectomy to relieve cerebral edema. The patient developed hemiplegia and aphasia and was then referred to our centre after a span of a Plain computed tomography scan of paranasal sinuses and brain revealed left fronto temporal craniectomy with inadvertently embolised middle meningeal artery and left middle cerebral artery branches by liquid embolic agents causing massive left cerebral infarct. Mass was seen involving the nasal cavity, pterygoid wedge and sphenoid. Artefacts caused by glue embolisation are visible (Figs. 1, 2) .
A reddish mass was seen on endoscopy occupying left nasal cavity with right sided septal deviation (Fig. 3) . Endoscopic Septal correction was performed. Partial inferior turbinate resection was done. Posterior septectomy/septal window was performed to gain access for four handed approach. The sphenopalatine and the descending palatine arteries were identified and ligated. The sphenoid sinus was opened and tumor found in sinus was dissected. Tumor found in nasopharynx was removed. Minimal bleeding was encountered due to previous embolisation. The remnant tumor in the pterygoid wedge was drilled to expose vidian nerve thus ensuring the total removal of the tumor (Fig. 4) .
The nasal cavity was packed with merocel. The total blood loss was only 25-40 ml. Plain CT Scan was done 36 h post operatively to ascertain complete removal of tumour (Fig. 5) . The patient was regularly followed up once every 3 months for 1 year and is free of any tumor till date.
Discussion
Recent studies project a paradigm shift in the management of juvenile nasopharyngeal angiofibroma [4] . With the dramatically improved outcome associated with endoscopic approach, it continues to gain popularity in the treatment of juvenile nasopharyngeal angiofibroma and can be considered as the cornerstone of treatment in this technically challenging tumor. Deep understanding of skull base anatomy, distal vascular control by ligation of sphenopalatine artery, enhanced visualization are all factors contributing to further advancements toward safer and more effective endoscopic approaches. The triad of nasal obstruction, intermittent epistaxis and nasopharyngeal mass in an adolescent male is classical of JNA and does not warrant a biopsy for confirmation. Imaging in form of CT is imperative for defining tumor extensions and staging. A biopsy is hence contraindicated due to risk of torrential, intractable haemorrhage [5] .
In recent years, an increasing interest in employment of preoperative embolisation to occlude offending vessels has been observed. Although studies have proposed the benefit of preoperative embolization in minimising intraoperative bleeding [1] [2] [3] [4] , there is no true consensus in literature and it remains a matter of debate.
We propose that juvenile nasopharyngeal angiofibroma of small to medium size can be dealt without embolisation. Our case report highlights drastic aftermath complications of glue embolisation deemed unnecessary in a tumor of this extent. Glue is a permanent liquid embolic agent mixed with lipoidal for embolisation. Embolisation is not a readily available modality and risk factors are quoted as high as 20 % [5] . Though rare, embolization has been associated with a myriad of adverse effects ranging from transient fever and hematoma to more serious and permanent thromboembolic complications such as central retinal artery occlusion causing blindness, oroantral fistula due to tissue necrosis, occlusion of the middle cerebral artery followed by stroke and occlusion of ophthalmic artery, cranial nerve damage and even death [5] . There have been reports of small to medium sized JNA being successfully treated with endoscopic excision without embolisation with minimal morbidity. Pryor et al. [6] found lower intraoperative blood loss, complications and recurrences in patients who underwent endoscopic excision of JNA as compared to the traditional surgical group. Bleeding could be reduced due to adopted surgical tactic, vascular control by ligation, hypotensive anesthesia, and use of tranexemic acid [7] . Moulin et al. was against routine use of embolisation and recommended it to be reserved for larger tumors [3, 7] . Petruson et al. demonstrated higher relapse rates among embolised patients [7, 8] . Mc Combe et al. noted that preoperative embolisation may compromise identification of tumor margins and increase relapse [7, 9] . Studies conducted by da Costa et al. depicted no significant difference in blood loss after embolisation [7, 10] .
Endoscopic four handed approach without embolisation is an effective, versatile therapeutic option in achieving hemostasis and improvement of surgical outcome in management of JNA in experienced hands. Preoperative embolisation is not a necessity to reduce haemorrhage in small to medium sized JNA.
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